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(54) Method and apparatus for heat activating a thermosensitive adhesive label 

(57) A heat activation method for activating a ther- 
mosensitive adhesive label having a support and a ther- 
mosensitive adhesive layer which is formed on the 
support and is not adhesive at room temperature, so as 
to make the thermosensitive adhesive layer adhesive 
with the application of heat thereto, includes the step of 
bringing the thermosensitive adhesive layer into contact 
with a surface portion of a heating medium, at least the 
surface portion of the heating medium being made of a 
silicone resin and having a peel strength of 2 g/mm or 
less with respect to the thermosensitive adhesive layer. 
There is also disclosed a heat-activating apparatus for 
heat-activating the above-mentioned thermosensitive 
adhesive label. 
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Description 

The present invention relates to a heat activation method of a thermosensitive adhesive label comprising a support, 
and a thermosensitive adhesive layer which is formed on the support without a liner (i.e., a disposable backing sheet) 
and is not adhesive at room temperature, so as to make the thermosensitive adhesive layer adhesive with the applica- 
tion of heat thereto. More particularly, the present invention relates to the heat activation method of the above-men- 
tioned thermosensitive adhesive label, comprising the step of bringing the thermosensitive adhesive layer of the 
thermosensitive adhesive label into contact with a heating medium of which surface portion comprises a silicone resin. 

In addition, the present invention also relates to an apparatus for heat-activating the above-mentioned thermosen- 
sitive adhesive layer of the thermosensitive adhesive label. 

Recently, a recording label, in particular, a thermosensitive recording label has been used in a wide variety of fields, 
for example, in the system of point of sales (POS). The above-mentioned conventional thermosensitive recording label 
generally comprises a pressure-sensitive adhesive layer, and a liner (i.e., disposable backing sheet) which is attached 
to the adhesive layer. 

Such a thermosensitive recording label is useful, but it has many shortcomings. For instance, a large space is 
required during the storage of the recording label because the liner thereof is relatively voluminous. Further, the step of 
releasing the liner from the pressure-sensitive adhesive layer is necessary when the thermosensitive recording label is 
used, and the liner must be discarded after released from the adhesive layer. Therefore, consideration must be given to 
the problem of waste disposal from the ecological viewpoint. In addition, the productivity and workability of the above- 
mentioned conventional thermosensitive adhesive label are poor, and the manufacturing cost is increased because of 
not only the cost of the linear itself, but also expenses involved by the treatment of the liner. 

To solve the above-mentioned problems, there are proposed recording labels without a liner. For instance, as dis- 
closed in Japanese Laid -Open Utility Model Applications 59-43979 and 59-46265 and Japanese Laid-Open Patent 
Application 60-54842, it is proposed to employ a pressure-sensitive adhesive in micro-capsule form in the adhesive 
layer, and to provide a releasing agent layer on a support, opposite to the side of a pressure-sensitive adhesive layer 
with respect to the support, in light of the storage By the above-mentioned conventional proposals, however, the pres- 
sure-sensitive adhesive layer cannot be provided with sufficient adhesion, and it is impossible to print an image on the 
surface of the label, so that those proposals have not yet been put to practical use. 

Furthermore, there is proposed a method of using a thermosensitive adhesive, as disclosed in Japanese Laid- 
Open Patent Application 63-303387 and Japanese Utility Model Publication 5-11573. When a recording label com- 
prises a thermosensitive adhesive layer, heat-activation treatment of the thermosensitive adhesive layer becomes nec- 
essary. With respect to the above-mentioned heat activation treatment, the following methods are conventionally 
proposed: the application of hot air or infrared rays to the thermosensitive adhesive layer (Japanese Utility Model Pub- 
lication 5-11573), the use of an electrical heater or induction coil (Japanese Laid-Open Patent Application 5-127598). 
the application of microwave to the thermosensitive adhesive layer (Japanese Laid-Open Patent Application 6-8977), 
the application of xenon flash to the thermosensitive adhesive layer (Japanese Laid-Open Patent Application 7- 
1 21 1 08), and the application of halogen lamp to the thermosensitive adhesive layer (Japanese Laid-Open Patent Appli- 
cation 7-1 64750). Those heat activation methods have the advantages that the thermosensitive adhesive layer can be 
prevented from sticking to each heating medium because the thermosensitive adhesive layer can be activated without 
coming in direct contact with the heating medium in any of the above-mentioned heat activation methods. On the other 
hand, those heat activation methods have the drawback that it is necessary to add a light-absorbing material to the ther- 
mosensitive adhesive layer of the label. Further, the conventional apparatuses for heat-activating the thermosensitive 
adhesive layer of the label are not satisfactory in practical use in terms of safety, workability, size and cost. 

In addition, when the above-mentioned thermosensitive adhesive label further comprises a thermosensitive color- 
ing layer, it is required to prevent the coloring phenomenon in the background of the thermosensitive coloring layer dur- 
ing the heat activation process of the adhesive layer, so that it is extremely difficult to put this kind of thermosensitive 
adhesive label to practical use. 

There is also proposed a heat activation method of the thermosensitive adhesive layer by bringing the thermosen- 
sitive adhesive layer into contact with a heating medium. For example, a heat-application drum and a heat-application 
roll serving as the above-mentioned heating media are respectively disclosed in Japanese Laid-Open Patent Applica- 
tions 60-45132 and 6-263128^ According to the above proposals, the surface portion of the above-mentioned heating 
media comprises Teflon. 

In the case where the obtained adhesion of the thermosensitive adhesive layer is not strong, the thermosensitive 
adhesive layer can be prevented from transferring to the surface portion of the heating medium because a material with 
high releasability, such as Teflon, is used for the surface portion of the heating medium. However, when a thermosen- 
sitive adhesive layer is completely or continuously heat-activated so as to impart strong adhesion to the thermosensitive 
adhesive layer by the above-mentioned conventional heat activation methods, the heat-activated adhesive will transfer 
to the contact surface portion of the heating medium. 

At present, there is no liner-less thermosensitive adhesive label that can match the conventional thermosensitive 
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adhesive label equipped with a liner in the obtained adhesion of the thermosensitive adhesive layer and matching prop- 
erties with the heat-activating apparatus. 

It is therefore a first object of the present invention to provide a heat activation method of a thermosensitive adhe- 
sive label comprising a support and a thermosensitive adhesive layer which is formed on the support and is not adhe- 

5 sive at room temperature, so as to sufficiently make the thermosensitive adhesive layer adhesive with the application of 
heat thereto, free f rom the problems of safety, workability, simplicity and cost, and in addition, free from the problem of 
the heat-activated thermosensitive adhesive transferring to the surface of a heating medium which is brought into con- 
tact with the thermosensitive adhesive layer in the course of heat activation. 

A second object of the present invention is to provide an apparatus for heat-activating the above-mentioned ther- 

io mosensitive adhesive label, free from the problems of safety, workability, simplicity and cost and in addition, free from 
the problem of the heat-activated thermosensitive adhesive transferring to the surface of a heating medium which is 
brought into contact with the thermosensitive adhesive layer in the course of heat activation. 

The first object of the present invention can be achieved by a heat activation method for activating a thermosensi- 
tive adhesive label comprising a support and a thermosensitive adhesive layer which is formed on the support and is 

is not adhesive at room temperature, so as to make the thermosensitive adhesive layer adhesive with the application of 
heat thereto, comprising the step of bringing the thermosensitive adhesive layer into contact with a surface portion of a 
heating medium for the heat activation of the thermosensitive adhesive layer, at least the surface portion of the heating 
medium consisting essentially of a silicone resin and having a peel strength of 2 g/mm or less with respect to the ther- 
mosensitive adhesive layer, which is measured by applying the thermosensitive adhesive layer to the surface portion of 

20 the heating medium, heating the thermosensitive adhesive layer to 90°C for one minute under the application of a load 
of 2 kg thereto, and measuring the force required to peel the thermosensitive adhesive layer from the surface portion of 
the heating medium under T-peel condition at room temperature at a peeling speed of 300 mm/minute. 

The second object of the present invention can be achieved by an apparatus for heat-activating a thermosensitive 
adhesive label comprising a support and a thermosensitive adhesive layer formed on the support and is not adhesive 

25 at room temperature, so as to make the thermosensitive adhesive layer adhesive with the application of heat thereto, 
comprising transporting means for transporting the thermosensitive adhesive label; and heating means comprising a 
heating medium, for heating the thermosensitive adhesive layer of the thermosensitive adhesive label by bringing the 
thermosensitive adhesive layer into contact with a surface portion of the heating medium, at least the surface portion of 
the heating medium consisting essentially of a silicone resin and having a peel strength of 2 g/mm or less with respect 

30 to the thermosensitive adhesive layer, which is measured by applying the thermosensitive adhesive layer to the surface 
portion of the heating medium, heating the thermosensitive adhesive layer to 90°C for one minute under the application 
of a load of 2 kg thereto, and measuring the force required to peel the thermosensitive adhesive layer from the surface 
portion of the heating medium under T-peel condition at room temperature at a peeling speed of 300 mm/minute. 

35 BRIEF DESCRIPTION QFTHE DRAWINGS 

A more complete appreciation of the invention and many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by reference to the following detailed description when considered 
in connection with the accompanying drawings, wherein: 

40 

Fig. 1 is a schematic cross-sectional view which shows one example of a heating medium for use in the heat-acti- 
vating apparatus of the present invention. 

Fig. 2 is a schematic cross-sectional view which shows another example of a heating medium for use in the heat- 
activating apparatus of the present invention. 
45 Fig. 3 is a schematic cross-sectional view which shows a further example of a heating medium for use in the heat- 
activating apparatus of the present invention. 

Figs. 4 to 6 are schematic cross-sectional views, each of which shows the relationship between the heating 
medium and a pressure-application member for use in the heat-activating apparatus of the present invention. 
Figs. 7 to 9 are schematic cross-sectional views, each of which explains the position of a heating medium and a 
so pressure-application member while a thermosensitive adhesive label is subjected to heat activation and while it is 
not subjected to heat activation. 

Fig. 10 is a schematic cross-sectional view, in explanation of a preferable transporting direction of a thermosensi- 
tive adhesive label when discharged from the gap between a heating medium and a pressure-application member 
after completion of heat activation of the thermosensitive adhesive layer. 
55 Fig. 1 1 is a schematic cross-sectional view which shows one example of si licone-oil -application means for supply- 
ing a slight amount of silicone oil to the surface portion of a heating medium for use in the heat-activating apparatus 
of the present invention. 

Fig. 12 is a schematic cross-sectional view which shows another example of si licone-oil -application means for sup- 
plying a slight amount of silicone oil to the surface portion of a heating medium for use in the heat-activating appa- 
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ratus of the present invention. 

Rg. 1 3 is a schematic cross-sectional view which shows a further example of silicone-oil-application means for sup- 
plying a slight amount of silicone oil to the surface portion of a heating medium for use in the heat-activating appa- 
ratus of the present invention. 

s Fig. 14 is a schematic cross-sectional view which shows one example of a label printer according to the present 

invention, which comprises an apparatus for heat activating the thermosensitive adhesive layer of a thermosensi- 
tive adhesive label. 

Fig. 1 5 is a schematic cross-sectional view which shows another example of a label printer according to the present 
invention, which comprises an apparatus for heat activating the thermosensitive adhesive layer of a thermosensi- 
10 tive adhesive label. 

Fig. 16 is a schematic cross-sectional view of a thermosensitive adhesive recording label comprising a thermosen- 
sitive coloring layer for use in the present invention. 

Rg. 1 7 is a schematic cross-sectional view of an image-receiving adhesive label for thermal image transfer ink rib- 
bon. 

is Rg. 1 8 is a schematic cross-sectional view of an image-receiving adhesive label for ink-jet image printing. 

Rg. 1 9 is a schematic cross-sectional view of an image-receiving adhesive label for sublimation type thermal image 
transfer ink ribbon. 

Rgs. 20 through 23 are schematic cross-sectional views of heat-activating apparatuses employed in Examples 1 
to 12 and Comparative Examples 1 to 4. 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The thermosensitive adhesive layer of a thermosensitive adhesive label is conventionally heat-activated using a 
medium capable of applying heat or light to the adhesive layer in such a fashion that the thermosensitive adhesive layer 

25 is not in contact with the above-mentioned medium, as previously mentioned. When the thermosensitive adhesive layer 
is heat-activated by bringing the thermosensitive adhesive layer into contact with a heating medium, there is the prob- 
lem of the heat-activated thermosensitive adhesive transferring to the surface of the heating medium. Therefore, the 
conventional heat activation method of the thermosensitive adhesive layer by bringing it into contact with the heating 
medium has not been considered to be useful in practical use. According to the present invention, however, it is found 

30 that when a heating medium comprises a silicone-resin-coated surface portion and such a surface portion of the heat- 
ing medium can show a peel strength of 2 g/mm or less, preferably 1 g/mm or less, with respect to the thermosensitive 
adhesive layer of a thermosensitive adhesive label after heat activation, the thermosensitive adhesive layer can be sat- 
isfactorily heat-activated without transferring to the surface portion of the heating medium even though the adhesion of 
the employed thermosensitive adhesive layer is 200 g/25 mm or more. 

35 The above-mentioned adhesion of the thermosensitive adhesive layer is measured by applying the thermosensitive 
adhesive layer to a plate made of SUS-304, heating the thermosensitive adhesive layer to 90°C for one minute under 
the application of a load of 2 kg thereto, and measuring a tensile strength of the thermosensitive adhesive layer when 
the thermosensitive adhesive layer is peeled from the SUS-304 plate at a peeling speed of 300 mm/min at a peeling 
angle of 180°. 

40 The above-mentioned peel strength of the silicone-resin-coated surface portion of the heating medium means a 
tensile strength with respect to the thermosensitive adhesive layer, which is measured by applying the thermosensitive 
adhesive layer to the surface portion of the heating medium, heating the thermosensitive adhesive layer to 90°C for one 
minute under the application of a load of 2 kg thereto, and measuring the force required to peel the thermosensitive 
adhesive layer from the surface portion of the heating medium under T-peel condition at room temperature at a peeling 

45 speed of 300 mm/minute. 

With the above specified peel strength of the surface portion of the heating medium with respect to the thermosen- 
sitive adhesive layer being taken into consideration, the surface portion of the heating medium comprises a silicone 
resin including a silicone rubber. Further, to control the above-mentioned peel strength of the silicone-resin-coated sur- 
face portion of the heating medium, a contact area of the heating medium with the thermosensitive adhesive layer may 

50 be decreased by making the surface portion of the heating medium rough, for example, by sandblasted finish or plasma 
coating. 

In the heat activation method of the present invention, it is preferable that the surface temperature of the heating 
medium be controlled to 60°C or more in the course of the heat activation for the thermosensitive adhesive label. If the 
surface temperature of the heating medium is lower than 60°C, a thermosensitive adhesive layer with a heat activation 
55 temperature lower than the above-mentioned surface temperature of the heating medium must be employed. In this 
case, the preservation stability of the thermosensitive adhesive label is poor in a non-heat-activated state. 

As a heat source for the heating medium, there can be employed any heat source that is capable of heating the 
thermosensitive adhesive layer by the application of electrical energy, steam energy or the like, for example, halogen 
lamp, ceramic heater, and nichrome wire. 
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The form of the heating medium for use in the present invention is not particularly limited. For instance, as shown 
in Figs. 1 to 3, the heating medium in the form of a roll 2A (Fig. 1), a bar 2B (Fig. 2) or a plate 2C (Fig. 3) is available. 
In particular, the heating medium in the form of a roll 2A is most preferable from the viewpoint of heat-activating speed 
of the thermosensitive adhesive layer. In those figures, reference numeral 1 indicates a thermosensitive adhesive label. 
5 As shown in Figs. 4 to 6, when a pressure-application member 3, to be more specific, a pressure-application roll 

3 A (Fig. 4), pressure-application bar 3B (Fig. 5) or pressure-application plate 3C (Fig. 6) is disposed opposite to the 
above-mentioned heating medium 2A via the thermosensitive adhesive label I so that the thermosensitive adhesive 
label I may be urged to the heating medium 2A. the thermosensitive adhesive layer of the thermosensitive adhesive 
label I can be stably heat-activated. In this case, the rotatable pressure-application roll 3A as shown in Fig. 4 is most 
io preferable as the pressure-application member 3. 

The pressure-application member can be considered to function as the heating medium in such a sense that the 
pressure-application member is heated by thermal conduction from the heating medium. 

It is preferable that a surface portion of the above-mentioned pressure-application member 3 comprise an elastic 
material with a spring type hardness of 50° or less, more preferably 40° or less, when measured using a spring type 
75 hardness tester type A in accordance with the Japanese Industrial Standard JIS K6301. Alternatively, it is preferable 
that a surface portion of the above-mentioned pressure-application member 3 comprise an elastic material with a spring 
type hardness of 90° or less, more preferably 80° or less when measured using a spring type hardness tester type C in 
accordance with the Japanese Industrial Standard JIS K6301 . The kind of spring type hardness tester, type A or type 
C may be determined depending on the kind of elastic material. 
20 When the spring type hardness of the surface portion of the pressure-application member 3 is within the above 
specified range, a sufficient contact length of the heating medium 2 with the thermosensitive adhesive label I can be 
ensured, so that the thermosensitive adhesive layer can be uniformly heat-activated. 

Further, in light of safety of the heat activation process, it is preferable that the pressure-application member 3A, 3B 
or 3C be detachable from the heating medium 2 A while the thermosensitive adhesive label I is not subjected to heat 
25 activation, as shown in Figs. 7(a). 8(a) and 9(a). and the pressure-application member 3A. 3B or 3C be attachable to 
the heating medium 2A via the thermosensitive adhesive label I in the course of heat activation, as shown in Figs. 7(b). 
8(b) and 9(b). To achieve the above-mentioned mode, clutch mechanism or air cylinder mechanism may be adopted. 

In addition, the heat-activating apparatus of the present invention may further comprise discharging means for dis- 
charging the thermosensitive adhesive label from the heating means in the direction away from both the heating 
30 medium and the pressure-application member, with the distance of the thermosensitive adhesive label from the heating 
medium and the distance thereof from the pressure-application member being maintained at the same or with the dis- 
tance thereof from the heating medium being maintained longer than the distance thereof from the pressure-application 
member. Thus, the thermosensitive adhesive label I can be discharged from the heating means smoothly. To be more 
specific, as shown in Fig. 10, His preferable that the thermosensitive adhesive label I be discharged from a gap between 
35 a heating medium 2 and a pressure-application member 3 in a direction of arrow within a shaded range "a". To meet 
the above-mentioned discharging condition of the thermosensitive adhesive label I. for example, the hardness of the 
heating medium 2 may be substantially the same as. or lower than that of the pressure-application member 3. 

Furthermore, according to the present invention, the heat activation method may further comprise a step of apply- 
ing a silicone oil to the surface portion of the heating medium so as to retain the silicone oil in an amount of 0.10 g/rn 2 
40 or less on the surface portion of the heating medium in the course of heat activation of the thermosensitive adhesive 
layer. When the thermosensitive adhesive layer is heat-activated by bringing it into contact with a surface portion of the 
heating medium which is coated with a small amount of silicone oil. heat activation of the thermosensitive adhesive 
layer can be satisfactorily carried out without the transfer of the heat-activated thermosensitive adhesive layer to the 
surface portion of the heating medium. When the amount of silicone oil retained on the surface portion of the heating 
45 medium is 0.10 g/m 2 or less, decrease of the adhesion of the heat-activated thermosensitive adhesive layer can be pre- 
vented. 

In this case, any silicone oil that can prevent the heat-activated thermosensitive adhesive layer from transferring to 
the surface portion of the heating medium may be usable. In particular, a silicone oil comprising dimethyl polysiloxane 
is preferably employed. 

so Such silicone-oil-application means for use in the heat-activating apparatus of the present invention is illustrated as 
in Figs. 11 to 13. 

For instance, as shown in Fig. 1 1 . a silicone-oil-application device 4 comprises a silicone-oil tank 6 and a silicone- 
oil supplying member 5 made of felt. The silicone oil absorbed by the silicone-oil supplying felt 5 is uniformly supplied 
to the surface portion of the rotating heating medium 2. 
55 In Fig. 12, a felt roll impregnated with a silicone oil 7 is brought into contact with the heating medium 2. so that a 
slight amount of silicone oil can be supplied to the surface portion of the heating medium 2. 

In Fig. 13, a silicone-oil-application device 4 comprises a silicone oil 8 and a porous roll 9 having the silicone oil 8 
therein. 

According to the present invention, the thermosensitive adhesive label may further comprise a thermosensitive 
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coloring layer comprising a color developer and a coloring agent such as a leuco dye, which is formed on the support, 
opposite to the side of the above-mentioned thermosensitive adhesive layer with respect to the support. 

In such a case, it is desirable that a coloring initiation temperature of the thermosensitive coloring layer be higher 
than a heat activation temperature of the thermosensitive adhesive layer by 1 0°C or more. The above-mentioned color- 

s ing initiation temperature of the thermosensitive coloring layer is a temperature where a coloring density of the thermo- 
sensitive coloring layer, measured by a McBeth densitometer RD-914, reaches 0.2 when the heat gradient test is 
carried out under the application of a load of 2 kg/cm 2 for one second using a commercially available heat gradient 
tester (made of Toyo Seiki Seisaku-sho. Ltd.). On the other hand, the heat activation temperature of the thermosensitive 
adhesive layer is a temperature where the adhesion of the adhesive layer is first exhibited under the same heat gradient 

10 condition as mentioned above. 

In the thermosensitive adhesive label for use in the present invention, it is preferable that an insulating layer be pro- 
vided between the support and the thermosensitive coloring layer and/or between the support and the thermosensitive 
adhesive layer. By provision of the insulating layer, it is posstole to make great difference between the heat activation 
temperature of the thermosensitive adhesive layer and the coloring initiation temperature of the thermosensitive color- 

15 ing layer. This is because the dynamic thermal energy for the coloring of the thermosensitive coloring layer generated 
by, for example, a thermal head can be efficiently utilized in the thermosensitive coloring layer to improve the coloring 
sensitivity of the thermosensitive coloring layer by the provision of the insulating layer between the support and the ther- 
mosensitive coloring layer. As a result, the coloring initiation temperature can be increased. On the other hand, due to 
the insulating layer between the support and the thermosensitive adhesive layer, the heat-activation efficiency of the 

20 thermosensitive adhesive layer can be increased, so that the heat activation temperature can be decreased. 

In the present invention, there can be employed a non-expandable insulating layer comprising minute void particles 
with a voidage of 30% or more, each comprising a thermoplastic resin for forming a shell, or comprising a porous pig- 
ment; and an expandable insulating layer comprising an expandable filler. 

The minute void particles with a voidage of 30% or more for use in the insulating layer are minute particles in an 

25 expanded state containing air or other gases therein. The minute void particles with an average particle size of 2.0 to 
20 \im, preferably 3 to 10 urn are employed. When the average particle diameter (outer diameter) of the minute void 
partides is 2.0 um or more, void particles with a desired voidage can be produced with no difficulty; and when the aver- 
age particle diameter (outer diameter) of the minute void particles is 20 urn or less, the surface smoothness of the 
obtained insulating layer is not so lowered that the decrease of the adhesion between the thermosensitive coloring layer 

30 and the thermal head can be prevented. Accordingly, the decrease of dot-reproduction performance and thermosensi- 
tivrty can be avoided, ft is also preferable that the above-mentioned minute particles be classified in a uniform particle 
size spectrum. 

The voidage of the minute void particles for use in the insulating layer is preferably 30% or more, more preferably 
50% or more. When the insulating layer interposed between the support and the thermosensitive coloring layer has a 
35 voidage of 30% or more, sufficient insulating properties can be obtained, so that the thermal energy for the coloring of 
the thermosensitive coloring layer, which is generated, for example, by a thermal head, can be efficiently utilized in the 
thermosensitive coloring layer without escaping through the support, thereby improving the thermal sensitivity. In addi- 
tion, due to the insulating layer between the support and the thermosensitive adhesive layer, the thermal energy applied 
to the thermosensitive adhesive layer by the heating medium for heat activation can be eff iciently used for heat activa- 
te tion of the thermosensitive adhesive layer, so that sufficient adhesion can be exhibited. 

The voidage of minute void particles means a ratio of the outer diameter to the inner diameter of void particles, 
which is expressed by the following formula: 

Voidage (%) = ? m f T °! ^ r f\ es l x 100 

45 " (outer diameter of void particles) 

The minute void particles comprise a thermoplastic resin for forming a shell thereof, as previously mentioned. As 
the above-mentioned thermoplastic resin, a copolymer resin comprising as the main components vinylidene chloride 
so and acrylonitrile is preferably employed. 

Examples of the porous pigment for use in the non-expandable insulating layer include an organic pigment such as 
urea-formaldehyde resin, and an inorganic pigment such as shirasu clay. 

To provide the non-expandable insulating layer on the support, the above-mentioned minute void particles or 
porous pigment may be dispersed in water together with a binder agent such as a conventionally known water-soluble 
55 polymer or an aqueous polymer emulsion to prepare a coating liquid for the formation of the insulating layer. The coat- 
ing liquid thus prepared may be coated on the support and dried, so that an insulating layer is provided on the support. 
In such a case, it is preferable that the deposition amount of the minute void particles be at least 1 g/m 2 . more preferably 
in the range of about 2 to 1 5 g/m 2 . The binder agent for use in the coating liquid for the non-expandable insulating layer 
may be in such an amount that can stably bind the insulating layer to the support, and in general, the amount of the 
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binder agent may be in the range of 2 to 50 wt.% of the total weight of the minute void particles and the binder agent- 
Examples of the water-soluble polymer serving as the binder agent for the preparation of a non-expandable insu- 
lating layer coating liquid are polyvinyl alcohol, starch and starch derivatives, cellulose derivatives such as methoxy cel- 
lulose, hydroxyethyl cellulose, carboxymethyl cellulose, methyl cellulose and ethyl cellulose, sodium polyacrylate, 

5 polyvinyl pyrrolidone, acrylamide - acrylic ester copolymer, acrylamide - acrylic ester - methacrylic acid terpolymer, 
alkali salts of styrene - maleic anhydride copolymer, polyacrylamide, sodium alginate, gelatin and casein. 

Examples of the aqueous polymer emulsion serving as the binder agent for the preparation of a non-expandable 
insulating layer coating liquid are latexes such as styrene - butadiene copolymer and styrene - butadiene - acrylic copol- 
ymer; and emulsions such as vinyl acetate resin, vinyl acetate - acrylic acid copolymer, styrene - acrylic ester copoly- 

10 mer, acrylic ester resin, and polyurethane resin. 

When the expandable filler is used for formation of the expandable insulating layer, there can be employed plastic 
void filler particles, each comprising a thermoplastic resin for forming a shell thereof and a blowing agent such as a low 
boiling point solvent therein. "Those void plastic filler particles are expanded by the application of heat thereto. Such an 
expandable plastic filler is conventionally known. It is preferable that the particle size of expandable plastic filler be in 

is the range of 2 to 50 jim, more preferably 5 to 20 jim in a non-expanded state, and in the range of 10 to 100 urn, more 
preferably 10 to 50 i*m in an expanded state. 

Examples of the thermoplastic resin for forming the shell of the expandable plastic filler particles are polystyrene, 
polyvinyl chloride, polyvinylidene chloride, polyvinyl acetate, polyacrylate, polyacrylonitrile. polybutadiene and copoly- 
mers comprising monomers constituting the above-mentioned resin. As the blowing agent, propane or butane is gen^ 

20 erally employed. 

When such an expandable insulating layer is provided on the support, a mixture of the above-mentioned expanda- 
ble plastic filler and a binder agent is coated on the support and dried, and thereafter the plastic filler may be caused to 
blow with the application of heat thereto by bringing a heated plate into contact with the surface of the coated layer. 
It is preferable that the deposition amount of the plastic filler be at least 1 gfm 2 , more preferably about 2 to 5 g/m 2 

25 in a non-expanded state. The binder agent may be added to the plastic filler in such an amount that can firmly bind the 
obtained expandable insulating layer to the support. In general, the amount of the binder agent is in the range of 5 to 
50 wt.% of the total weight of the non-expanded plastic filler and the binder agent. The blowing temperature of the plas- 
tic filler is a softening point of the thermoplastic resin constituting the shell of the plastic filler particles. It is preferable 
that the blowing magnification be 2 to 4 times, more preferably 2 to 3 times. 

30 The surface of the obtained insulating layer of an expanded type is considerably rough, so that it is preferable to 
subject the insulating layer to surface treatment by calendering after expanding the plastic filler particles by the applica- 
tion of heat thereto. When necessary, at least one undercoat layer may be provided on the insulating layer. Such an 
undercoat may also be provided under the obtained insulating layer. 

The above-mentioned insulating layer may further comprise auxiliary additives which are conventionally used in 

35 this kind of thermosensitive recording material, for example, a thermofusible material and a surfactant. The same ther- 
mofusible materials for use in the thermosensitive coloring layer, which will be described in detail, are usable in the insu- 
lating layer. 

The thermosensitive adhesive layer will now be explained in detail. 
The formulation for the thermosensitive adhesive layer comprises: 

AO 

(a) a polymeric resin, 

(b) a plasticizer which assumes a solid form at room temperature, and 

(c) a tackiness-imparting agent. 

45 Examples of the polymeric resin (a) are as follows: polyvinyl acetate, polybutyl methacrylate, vinyl acetate - vinyli- 

dene chloride copolymer, synthetic rubber, vinyl acetate - 2-ethylhexyl acrylate copolymer, vinyl acetate - ethylene 
copolymer, vinyl pyrrolidone - styrene copolymer, styrene - butadiene copolymer, and vinyl pyrrolidone - ethyl acrylate 
copolymer. 

Examples of the plasticizer (b) are as follows: diphenyl phthalate, dihexyl phthalate, dicyclohexyl phthalate, dihy- 
50 droabietyl phthalate, dimethyl isophthalate, sucrose benzoate, ethylene glycol dibenzoate, trimethylolethane triben- 
zoate, glyceride tetrabenzoate, pentaerythritol tetrabenzoate, sucrose octacetate. tricyclohexyl citrate, and N- 
cyclohexyl-p-toluenesulfonamide. 

Examples of the tackiness-imparting agent (c) are as follows: rosin and derivatives thereof such as polymerized 
rosin, hydrogenated rosin, esters of the above-mentioned rosin and glycerin or pentaerythritol. and dimers of resin acid; 
55 terpene resin; petroleum resin; phenolic resin; and xylene resin. 

Example of the formulation for the thermosensitive adhesive layer for use in the present invention is shown below: 
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Parts by Weight 


Styrene - butadiene copolymer 
Dicyclohexyl phthalate 
Pentaerythritol tetrabenzoate 


30-70 
2-15 
20-60 



In order to improve the heat activation properties of the thermosensitive adhesive layer, the thermosensitive adhe- 
sive layer or the insulating layer interposed between the support and the thermosensitive adhesive layer may further 
comprise a material capable of efficiently absorbing thermal energy, such as graphite. 

In the thermosensitive adhesive label for use in the present invention, the thermosensitive coloring layer may be 
is provided on the support, opposite to the side of the thermosensitive adhesive layer with respect to the support The 
thermosensitive coloring layer will be now explained in detail. 

The thermosensitive coloring layer comprises a coloring composition which can induce color formation by the appli- 
cation of heat thereto. For instance, the above-mentioned coloring composition comprises a coloring agent such as a 
leuco dye and a color developer. 
20 As the leuco dye for use in the present invention, which may be employed alone or in combination, any conventional 
dyes for use in the conventional leuco-dye-containing recording materials can be employed. For example, triphenyl- 
methane leuco compounds, fluoran leuco compounds, phenothiazine leuco compounds, auramine leuco compounds, 
spiropyran leuco compounds, indolinophthalide leuco compounds are preferably employed. Specific examples of those 
leuco dyes are as follows: 

25 

3.3-bis(p-dimethylaminophenyl)phthalide. 

3.3-bis(p-dimethylaminophenyl)-6-dimethylaminophthalide (or Crystal Violet Lactone), 

3,3-bis(p-dimethylaminophenyl)-6-diethylaminophthalide. 

3,3-bis(pKjimethylaminophenyl)-6-chlorophthalide f 
30 3,3-bis(p-dibutylaminophenyl)phthalide, 

3-cyclohexylamino-6-chlorofluoran, 

3-dimethylamino-5,7-dimethyrfluoran, 

3-diethylamino-7-chlorofluoran, 

3-diethylamino-7-methylfluoran, 
35 S-diethylamino-^S-benzfluoran, 

3-diethylamino-6-methyl-7-chlorofluoran, 

3-(N-p-tolyl-N-ethylamino)-6-methyl-7-anilinofluoran, 

3-pyrrolidino-6-methyl-7-anilinofluoran, 

2- [N-(3'-trifluoromethylphenyl)amino]-6-diethylaminofluoran l 

<o 2-[3,6-bis(diethylamino)-9-(o-chloroanilino)xanthylbenzoic acid lactam], 

3- diethylamino-6-methyl-7-(m-trichloromethylanilino)fluoran, 
3-diethylamino-7-(o-ch!oroanilino)fluoran, 
3-di-n-butylamino-7-(o-chloroanilino)fluoran l 
3-N-methyl-N, n-amylamino-6-methyl-7-anilinofluoran, 

45 3-N-methyl-N-cyclohexylamino-6-methyl-7-anilinof luoran, 

3-diethyIamino-6-methyI-7-anilinofluoran, 

3-(N, N-diethylam!no)-5-methyl-7-(N,N-dibenzylamino)fluoran, 

benzoyl leuco methylene blue, 

6'-chloro-8'-methoxy-benzoindolino-spiropyran, 
so ^-bromo-S'-methoxy-benzoindoIino-spiropyran, 

3-(2 , -hydroxy-4 , -dimethylaminophenyl)-3-(2 , -methoxy-5'-chlorophenyl)phthalide, 

3-(2 , -hydroxy-4 , -dimethylaminophenyl)-3-(2'-methoxy-5 , -nitrophenyl)phthalide > 

3-(2 , -hydroxy-4 , -diethylaminophenyl)-3-(2 f -methoxy-5 , -methylphenyl)phthalide I 

3-(2 , -methoxy-4 , -dimethylaminophenyl)-3-(2 t -hydroxy-4 , -chloro-5 f -methylphenyl)phthalide. 
55 3-(N-ethyl-N-tetrahydrofurfuryl)amino-6-methyl-7-anilinofluoran, 

3-N-ethyl-N-(2-ethoxypropyl)amino-6-methyl-7-anilinofluoran, 

3-N-methyl-N-isobutyl-6-methyl-7-anilinofIuoran, 

3-morphorino-7-(N-propyl-trifluoromethylanilino)fluoran > 

3-pyrrolidino-7-m-trifluoromethylanilinofluoran, 
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SKJiethylamino-S-chloro-y^N-benzyl-trifluoromethylanilinoJfluoran, 

3^yrrolidino-7-(diiD-chlorophenyl)methylaminofiuoran, 

3-diethylamino-5"Chloro-7-(a-phenylethylamino)fluoran, 

3-(N-ethyl-p-toluidino)-7-(a-phenylethylamino)1luoran t 
s 3^iethylarnino-7-(o-methoxycartx>nylphenylairdno)fluoran f 

SKliethylamino-S-methyl-y-ta-phenylethylaminoJfluoran, 

3<liethylamino-7-piperidinofluoran, 

2K:hloro-3-(N-methyltoluidino)-7-(p-n-butylanilino)fluoran t 

3-(N-methyl-N-isopropylamino)-6-methyl-7-anilinofluoran, 
io 3<li-n-butylamino-6-methyl-7-anilinofluoran, 

S.e^istdimethylaminoJfluorenespiro^.S^'KJim^ 

3KN-benzyl-N-cydohexy1amino)-5,643enzo-7-a-napht^^ 

S-diethylamino-e-chloro^-anilinofluorani 

SKJiethylamino^-methyl^-rnesidino^'.S'-benzofluoran, 
is 3-N-methyl-N-isopropyl-6-methyl-7-anilinofluoran, 

3- N-ethyl-N-isoamyi-6-methy1-7-ani!inofluoran, and 
3<iiethylamino^-methyl-7-(2 , ,4 t -dimethyianilino)fluoran. 

As the color developer for use in the thermosensitive coloring layer, there can be employed a variety of electron- 
20 acceptor compounds and oxidizing agents which are capable of inducing color formation in the above-mentioned leuco 
dyes when coming in contact with the leuco dyes under application of heat thereto. 

Specific examples of the color developer for use in the present invention are as follows: 

4,4'-isopropylidenediphenol, 
25 4.4'-isopropylidenebis-(o-methylphenol) f 
4,4'-sec-butylidenebisphenol, 
4,4'-isopropylidenebis(2-tert-butylphenol). 
zinc p-nitrobenzoate. 

1,3,5-tris(4-tert-butyl-3-hydroxy-2,6Kjimethylbenzyr)isocyanuric acid, 
30 2,2-(3 f 4'-dihydroxyphenyl)propane, 

bis(4-hydroxy-3-methylphenyl)sulfide, 

4- [p-(p-methoxyphenoxy)ethoxy)salicylicacid i 

1 t 7-bis(4-hydroxypherrylthio)-3 ,5-dioxaheptane, 

1,5-bis(4-hydroxyphenylthio)-5-oxapentane ( 
35 monocalcium salt of monobenzyl phthalate. 

4,4'-cyc1ohexylidenediphenol i 

4,4MsopropylkJenebis(2<hlorophenol), 

2,2'-methylenebis(4-methyl-6-tert-butylphenol), 

4,4'-butylidenebis(6-tert-butyl-2-methyl)phenol. 
40 1,1,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane, 

1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane, 

4,4 , -thiobis(6-tert-butyl-2-methylphenol), 

4,4'-diphenoleulfone, 

4-iscpropoxy^-riydroxydiphenylsulfone, 
45 4-benzyloxy-4 , -hydroxydiphenyisulfone, 

4,4 , -diphenolsulfoxide f 

isopropyl p-hydroxybenzoate. 

benzyl p-hydroxybenzoate, 

benzyl protocatechuate, 
so stearyl gallate. 

lauryl gallate. 

octyl gallate, 

1 f 3-bis(4-hydroxyphenylthio)propane. 
N.N'-diphenylthiourea. 
55 N.N'-diCm-chlorophenylJthiourea, 
salicylanilide, 

bis(4-hydroxyphenyl)methyl acetate, 
bis(4-hydroxyphenyl)benzyl acetate, 
1 ,3-bis(4-hydroxycumyl)benzene, 
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1 ,4-bis(4-hydroxycumyl)benzene. 
2 t 4'-diphenolsulfone, 
2,2'-diallyl-4,4 , -diphenolsulfone, 
S.A-dihydroxyphenyl^'-methyldiphenylsulfone. 
zinc 1-acetyloxy-2-naphthoate, 
zinc 2-acetyloxy-1 -naphthoate. 
zinc 2-acetyloxy-3-naphthoate, 
a,a-bis(4-hydroxyphenyl)-a-methyltoluene. 
antipyrine complex of zinc thiocyanate, 
tetrabromobisphenol A, 
tetrabromobisphenol S, 
4,4'-thiobis(2-methylphenol), and 
4,4'-thiobis(2-chlorophenol). 

The above-mentioned color developers may be used alone or in combination. 

In the thermosensitive coloring layer, it is preferable that the amount of the color developer be one to 20 parts by 
weight more preferably 2 to 1 0 parts by weight, to one part by weight of the coloring agent. 

The thermosensitive coloring layer may further comprise a binder resin. Particularly, binder resins having a hydroxyl 
group or carboxyl group in a molecule thereof are preferably employed. 

Specific examples of such a binder agent for use in the thermosensitive coloring layer are polyvinyl butyral polyvi- 
nyl acetal including polyvinyl acetoacetal, cellulose derivatives such as ethyl cellulose, cellulose acetate, cellulose ace- 
tate propionate and cellulose acetate butyrate. and epoxy resin. Those binder resins can be used alone or in 
combination. 

The thermosensitive coloring layer may further comprise auxiliary additive corrponents such as a filler, a sur- 
factant, a lubricant and an agent for preventing color formation by pressure application, which are used in the conven- 
tional thermosensitive recording materials, so long as the coloring characteristics of the thermosensitive coloring layer 
are not impaired. 

Examples of the filler for use in the thermosensitive coloring layer are finely-divided particles of inorganic fillers 
such as calcium carbonate, silica, zinc oxide, titanium oxide, aluminum hydroxide, zinc hydroxide, barium sulfate, clay, 
kaolin, talc, and surface-treated calcium and silica; and finely-divided particles of organic fillers such as urea-formalde- 
hyde resin, styrene - methacrylic acid copolymer, polystyrene resin and vinylidene chloride resin. 

Examples of the lubricant for use in the thermosensitive coloring layer are higher fatty acids and metallic salts 
thereof, higher fatty amides, higher fatty acid esters, and a variety of waxes such as an animal wax. a vegetable wax. a 
mineral wax and a petroleum wax. 

The thermosensitive adhesive label for use in the present invention may further comprise a protective layer which 
is provided on the thermosensitive coloring layer. The protective layer for use in the present invention is considered to 
be important in order to improve the chemical resistance, water resistance, wear resistance, light resistance and head- 
matching properties of the obtained label. 

The protective layer for use in the present invention may be a film comprising as the main component a water-sol- 
uble resin or hydrophobic resin, or a film comprising as the main component an ultraviolet-curing resin or electron-beam 
curing resin. 

Examples of the water-soluble resin for use in the protective layer are polyvinyl alcohol, modified polyvinyl alcohol, 
cellulose derivatives such as methyl cellulose, methoxy cellulose and hydroxy cellulose, casein, gelatin, polyvinyl pyr- 
rolidone. styrene - maleic anhydride copolymer, diisobutylene - maleic anhydride copolymer, polyacrylamide, modified 
polyacrylamide. methyl vinyl ether - maleic anhydride copolymer, carboxyl-modified polyethylene, polyvinyl alcohol - 
acrylamids block copolymer, melamine - formaldehyde resin, and urea - formaldehyde resin. 

Examples of the resin for an aqueous emulsion and the hydrophobic resin for use in the protective layer include pol- 
yvinyl acetate, polyurethane. styrene - butadiene copolymer, styrene - butadiene - acrylic copolymer, polyacrylic add, 
polyacrylate. vinyl chloride - vinyl acetate copolymer, polybutyl methacrylate, polyvinyl butyral, polyvinyl acetal, ethyl 
cellulose, and ethylene - vinyl acetate copolymer. Further, a copolymer comprising a monomer constituting the above- 
mentioned resin and a silicone segment may also be preferably employed. When necessary, the resin may be cured 
using a curing agent. 

The ultraviolet-curing resin for use in the protective layer is prepared by polymerizing a monomer, oligomer or pre- 
polymer which is polymerizable to form a cured resin by the application of ultraviolet light thereto. There are no limita- 
tions on such a monomer, oligomer or prepolymer for the preparation of the ultraviolet-curing resin for use in the 
protective layer, but conventional monomers, oligomers, or prepolymers can be employed. 

There are no particular limitations on the electron-beam curing resin for use in the protective layer. Particularly pref- 
erable examples of the electron-beam curing resin include an electron-beam curing resin comprising a polyester skel- 
eton with a five or more functional branched molecular structure, and a resin comprising as the main component a 
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silicone-modrfied electron -beam curing resin. 

In order to further improve the matching properties of the obtained recording label to a thermal head, the protective 
layer may further comprise an inorganic and organic filler, and a lubricant so long as the surface smoothness of the pro- 
tective layer is not impaired. 

5 It is preferable that the particle size of the filler for use in the protective layer be 0.3 urn or less. Further, the oil 

absorption of the filler is preferably 30 m#100 g or more, and more preferably, 80 m#100 g or more. 

The above-mentioned inorganic and organic filler for use in the protective layer, which may be used alone or in com- 
bination, can be selected from any pigments used in the conventional thermosensitive recording media. 

Specific examples of the inorganic pigment for use in the protective layer are calcium carbonate, silica, zinc oxide, 
10 titanium oxide, aluminum hydroxide, zinc hydroxide, barium sulfate, clay, talc and surface-treated calcium and silica. 

Specific examples of the organic pigment for use in the protective layer are urea-formaldehyde resin, styrene - 
methacrylic acid copolymer and polystyrene resin. 

The protective layer may be provided on the thermosensitive coloring layer by any of the conventional coating meth- 
ods. It is preferable that the thickness of the protective layer be in the range of 0. 1 to 20 urn, more preferably in the range 
75 of 0.5 to 10 urn. When the thickness of the protective layer is within the above-mentioned range, the functions of the 
protective layer, that is. the improvements of preservation stability of the recording label and head-matching properties 
of the thermosensitive coloring layer can be sufficiently expected, and the decrease of thermal sensitivity of the thermo- 
sensitive coloring layer can be prevented. 

The thermosensitive adhesive label, of which thermosensitive adhesive layer can be made adhesive by the heat 
20 activation method of the present invention, is used not only as (1) the above-mentioned thermosensitive recording 
adhesive label comprising the thermosensitive coloring layer, but also as (2) an image-receiving adhesive label fa ther- 
mal image transfer ink ribbon, (3) an image-receiving adhesive label for ink-jet image printing, and (4) an image-receiv- 
ing adhesive label for sublimation type thermal image transfer ink ribbon. 

25 (1) Thermosensitive recording adhesive label: 

As shown in Fig. 16. a thermosensitive recording adhesive label comprises a support 1 3 such as a sheet of paper 
and synthetic paper or a PET film; a thermosensitive coloring layer 1 4A formed on the front side of the support 1 3. com- 
prising a coloring agent such as a leuco dye and a color developer; and a thermosensitive adhesive layer 1 5 formed on 
30 the back side of the support 1 3. opposite to the thermosensitive coloring layer 1 4 A with respect to the support 1 3. When 
necessary, an insulating layer may be interposed between the support 13 and the thermosensitive coloring layer 14A. 
and a protective layer may be provided on the thermosensitive coloring layer 14 A. 

(2) Image-receiving adhesive label for thermal image transfer ink ribbon: 

35 

A thermal image transfer recording ink ribbon comprises a support with a thickness of several micrometers and an 
ink layer formed thereon, comprising a thermofusible ink (monochrome or color) with a thickness of several microme- 
ters, capable of assuming a solid form at room temperature. Accorcfing to the thermal image transfer recording method, 
the thermofusible ink layer is imagewise softened and melted by the application of heat thereto, for example, using a 

40 thermal head, and transferred to an image-receiving sheet, thereby obtaining images on the image-receiving sheet. 

As shown in Fig. 17, an image-receiving adhesive label for thermal image transfer ink ribbon comprises a support 
13 such as a sheet of plain paper or coat paper, a thermosensitive adhesive layer 15 formed on the back side of the 
support 13, and a thermofusible-ink-receiving layer 14B formed on the front side of the support 13. As the thermofusi- 
ble-ink-receiving layer 14B, there can be employed any layer that comprises an inorganic filler such as clay or calcium 

45 carbonate by internal addition or external coating, and that has a relatively high surface smoothness to such a degree 
that can receive a thermofusible ink image thereon. 

(3) Image-receiving adhesive label for ink-jet image printing: 

so Ink-jet printing is carried out using an ink-jet printer comprising a head which is provided with numerous nozzles at 

high density. The nozzles are caused to eject monochromatic or color ink comprising adyestuff onto an image-receiving 
material to form an ink image thereon. 

As shown in Fig. 18, an image-receiving adhesive label for ink-jet image printing comprises a support 13 such as 
a sheet of plain paper or coat paper, an ink-absorbing layer 14C formed on the front side of the support 13. and a ther- 
55 mosensitive adhesive layer 1 5 formed on the back side of the support 1 3. 

Generally, the ink for use in ink-jet printing comprises a wetting agent to prevent clogging of the nozzles, so that the 
ink image formed on the image-receiving material does not readily dry. Therefore, there is commonly employed as an 
image-receiving material for ink-jet printing a special paper such as a paper containing no sizing agent or a coat paper 
prepared by coating finely-divided particles of silica or water-soluble binder agent on a sheet of paper. However, the 
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image-receiving material for ink-jet printing is not limited to the above-mentioned special paper. For instance, a sheet 
of plain paper, such as an acidic paper or neutral paper, and a film for use with the overhead projector (OHP) can also 
be employed. 

5 (4) Image-receiving adhesive label for sublimation type thermal image transfer ink ribbon: 

In accordance with the principle of sublimation type thermal image transfer recording, a thermal image transfer 
recording medium comprising a sublimable-dye-containing layer is imagewise heated using, for example, a thermal 
head to sublimate the sublimable dye and transfer it to a sublimable-dye-receiving layer of an image-receiving material. 

10 As shown in Fig. 19, an image-receiving adhesive label for sublimation type thermal image transfer ink ribbon com- 
prises a support 13, a sublimable-dye-receiving layer 14D with high surface smoothness and high glossiness, formed 
on the front side of the support 13, and a thermosensitive adhesive layer 15 formed on the back side of the support 13. 

The support 1 3 for use in the image-receiving adhesive label for sublimation type thermal image transfer ink ribbon 
is required to have proper heal resistance and homogeneity as a whole and high surface smoothness and flexibility at 

15 the surface portion, so that the support 1 3 is generally prepared by providing a flexible whitening power layer on a sheet 
of synthetic paper or a PET film with a thickness of 100 to 200 jim. Further, the sublimable-dye-receiving layer is 
required to have sufficient dyeing properties, color reproduction characteristics, fixing properties of dyestuff, and reus- 
ability from the sub1imable<iye-containing layer of the thermal image transfer recording medium. In light of these 
requirements, the sublimable-dye-receiving layer comprises a thermoplastic polyester resin in general. In adcfition, to 

20 improve the preservation stability of the image formed on the image-receiving material and prevent the image-receiving 
material from fusing and adhering to the sublimable-dye-containing layer of the thermal image transfer recording 
medium, the sublimable-dye-receiving layer may comprise other resins than the thermoplastic polyester resin, inorganic 
particles, a metal complex and a releasing agent, or the sublirnable<lye-recerving layer may be cured. 

As mentioned above, for the support 13 for use in any of the above-mentioned image-receiving adhesive labels, 

25 there can be employed not only a sheet of paper, but also a polyester film made of polyethylene terephthalate or poly- 
butylene terephthalate. a cellulose derivative film made of cellulose triacetate, a polyolef in film made of polypropylene 
or polyethylene, or a polystyrene film. Further, a laminated material of the above-mentioned films is usable. 

According to the printing method as mentioned above, for example, thermosensitive recording method, ink-jet print- 
ing method or sublimation type thermal image transfer recording method, there is provided a label printer for a thermo- 

30 sensitive recording adhesive label, as shown in Fig. 14 or 15. 

Namely, the label printer according to the present invention is capable of printing an image on the above-mentioned 
image-receiving layer of the thermosensitive adhesive label, formed on the front side of the support, and heat-activating 
the thermosensitive adhesive layer formed on the back side of the support, opposite to the image-receiving layer with 
respect to the support, with the application ol heat thereto. The label printer of the present invention comprises label 

35 transporting means for transporting the thermosensitive adhesive label; printing an image on the image-receiving layer 
of the thermosensitive adhesive label; cutting the thermosensitive adhesive label to a predetermined length; and heat- 
activating means for activating the thermosensitive adhesive layer of the thermosensitive adhesive label by bringing the 
thermosensitive adhesive layer into contact with a surface portion of a heating medium for the heat activation of the 
thermosensitive adhesive layer, at least the surface portion of the heating medium consisting essentially of a silicone 

40 resin and having a peel strength of 2 g/mm or less with respect to the thermosensitive adhesive layer. In this label 
printer, the above-mentioned printing means, cutting means and heat-activating means may be arranged in any order. 

For instance, in a label printer as shown in Fig. 14, a thermosensitive adhesive label I is transported by transporting 
means 10, an image is formed on the image-receiving layer of the thermosensitive adhesive label I using printing means 
(not shown), the thermosensitive adhesive label I is cut to a predetermined length using cutting means 11, and then, a 

45 thermosensitive adhesive layer of the thermosensitive adhesive label I is heat-activated in such a manner that the adhe- 
sive label I is caused to pass through heat-activating means 2D comprising a heat-application roll and a pressure-appli- 
cation roll, with the thermosensitive adhesive layer being brought into contact with the surface of the heat-application 
roll. In this case, the heat-activating means 2D can also serve as driving means for driving the thermosensitive adhesive 
label I as well as a pair of rollers 12. 

so In Fig. 1 5, heat-activating means 2E is not provided with the function of driving the thermosensitive adhesive label 

I. so that rollers 12 which are disposed upstream and downstream with respect to the heat-activating means 2E along 
the transporting path serve to drive the thermosensitive adhesive label I. 

Other features of this invention will become apparent in the course of the following description of exemplary embod- 
iments, which are given for illustration of the invention and are not intended to be limiting thereof. 

55 
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Example 1 

(Preparation of Thermosens'rtive Recording Adhesive Label] (Formation of insulating layer) 

5 The following components were stirred and dispersed, so that a coating liquid for a non-expandable insulating layer 

was prepared: 



10 




Parts by Weight 


Aqueous dispersion of minute void particles (copolymer resin comprising vinylidene chloride and 
acrylon'rtrile as the main components) (solid content: 32 wt%, average particle diameter: 5 um. 
and voidage: 92%) 


30 




Styrene - butadiene copolymer latex (solid content: 47.5 wt.%) 


5 


15 


Water 


60 



The thus prepared insulating layer coating liquid was coated on a sheet of high quality paper serving as a support, 
20 and dried in such a fashion that the deposition amount of the coating liquid was 5 g/m 2 on a dry basis. Thus, a non- 
expandable insulating layer was provided on the support. 

(Formation of thermosensitive coloring layer) 

25 A mixture of the following components was separately dispersed and pulverized in a sand mill until the average par- 
ticle size reached 2.0 um or less, thereby obtaining a Liquid A and a Liquid B: 



30 



[Liquid A] 




Parts by Weight 


3-buty1amino-6-methyl-7-anilinofluoran 


20 


10% aqueous solution of polyvinyl alcohol 


20 


Water 


60 



[Liquid B] 




Parts by Weight 


4-hydroxy-4 , -isopropoxydiphenyisulfone 


10 


10% aqueous solution of polyvinyl alcohol 


25 


Calcium carbonate 


15 


Water 


50 



One part by weigh of the Liquid A and eight parts by weight of the Liquid B were mixed and stirred, so that a ther- 
mosensitive coloring layer coating liquid was prepared. 

On the above obtained insulating layer, the thermosensitive coloring layer coating liquid was coated and dried in 
55 such a fashion that the deposition amount of the coating liquid was 5 g/m 2 on a dry basis. Then, the surface of the 
coated layer was subjected to supercalendering to have a surface smoothness of 600 to 700 sec in terms of Bekk's 
smoothness. 
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(Formation of thermosensitive adhesive layer) 

On the back side of the support, opposite to the side of the thermosensitive coloring layer with respect to the sup- 
port, a commercially available thermosensitive adhesive "DLA-I" (Trademark), made by Dainippon Ink and Chemical, 
5 Inc. with a solid content of 50 wt.% was coated and dried in such a fashion that the deposition amount of the adhesive 
was 25 g/m 2 on a dry basis. 

Thus, a liner-less thermosensitive adhesive label No. 1 for use in the present invention was obtained. 
Using a heat-activating apparatus as shown in Fig. 20 for heat-activating the thermosensitive adhesive label, the 
adhesive label I (No. 1 ) was caused to pass through a nip between a heating medium 2A in the form of a roll and a pres- 
io sure-application member 3A in the form of a roll, with bringing the thermosensitive adhesive layer into contact with the 
surface of the heating medium 2A. In this case, the heating medium 2A and the pressure-application member 3A were 
silicone-resin-coated rolls with a diameter of 20 mm. The peel strength of a silicone-resin-coated surface portion of the 
heating medium 2A with respect to the thermosensitive adhesive layer was 0.5 g/mm, and the spring type hardness of 
a surface portion of the pressure-application member 3A was 20° when measured using a spring type hardness tester 
is type A in accordance to JIS K6301 . 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

Example 2 

20 The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
as in Example 1 was repeated except that the silicone-resin-coated pressure-application roll 3A for use in the heat-acti- 
vating apparatus as shown in Fig. 20 was replaced by a sponge roll with a diameter of 20 mm and a spring type hard- 
ness of 70° when measured using a spring type hardness tester type C in accordance to JIS K6301 . 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

25 

Example 3 

The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
as in Example 1 was repeated except that the silicone-resin-coated pressure-application roil 3 A for use in the heat-acti- 
30 vating apparatus as shown in Fig. 20 was replaced by an acrylonitrile-butadiene rubber (NBR) roll with a diameter of 20 
mm and a spring type hardness of 60° when measured using a spring type hardness tester type A according to JIS 
K6301. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 
35 Example 4 

The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
as in Example 1 was repeated except that the heat-activating apparatus shown in Fig. 20 as employed in Example 1 
was modified in such a manner that the silicone-resin-coated pressure-application roll 3A was detachable from the sil- 
40 icone-resin-coated heat-application roll 2A when the thermosensitive adhesive layer of the label was not subjected to 
heat activation and attachable thereto when the thermosensitive adhesive layer was heat-activated. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

Example 5 

The procedure for preparation of the thermosensitive adhesive label No. 1 as in Example 1 was repeated except 
that the aqueous dispersion of minute void particles for use in the coating liquid for formation of the insulating layer in 
Example 1 was replaced by urea-formaldehyde resin with a solid content of 25 wt.%, so that a thermosensitive adhesive 
label No. 2 for use in the present invention was prepared. 
so The thermosensitive adhesive label No. 2 was heat-activated in the same manner using the same heat-activating 
apparatus as in Example 1 . 

Example 6 

55 The procedure for preparation of the thermosensitive adhesive label No. 1 as in Example 1 was repeated except 
that the non-expandable insulating layer as employed in Example 1 was not provided on the support, so that a thermo- 
sensitive adhesive label No. 3 for use in the present invention was prepared. 

The thermosensitive adhesive label No. 3 was heat-activated in the same manner using the same heat-activating 
apparatus as in Example 1 
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Example 7 

The procedure for preparation of the thermosensitive adhesive label No. 1 as in Example 1 was repeated except 
that the Liquid B used for the preparation of the thermosensitive coloring layer coating liquid in Example 1 was replaced 
5 by a Liquid C with the following formulation: 





[Liquid C] 


10 




Parts by Weight 




4-hydroxy-4-isopropoxydiphenyIsurfone 


10 




Di(p-methylbenzyl) oxalate 


3 




10% aqueous solution of polyvinyl alcohol 


25 


15 


Calcium carbonate 


15 




Water 


47 



20 

Thus, a thermosensitive adhesive label No. 4 for use in the present invention was prepared. 
Then, the thermosensitive adhesive label No. 4 was heat-activated in the same manner using the same heat-acti- 
vating apparatus as in Example 1 . 

25 Example 8 

The procedure for preparation of the thermosensitive adhesive label No. 4 as in Example 7 was repeated except 
that di(p-methylbenzyl) oxalate for use in the formulation for the Liquid C in Example 7 was replaced by p-benzylbiphe- 
nyl, so that a thermosensitive adhesive label No. 5 for use in the present invention was prepared. 
30 Then, the thermosensitive adhesive label No. 5 was heat-activated in the same manner using the same heat-acti- 
vating apparatus as in Example 1. 

Example 9 

35 Using a heat-activating apparatus as shown in Fig. 21 for heat-activating the thermosensitive adhesive label, the 
adhesive label I (No. 1 prepared in Example 1) was caused to pass through a nip between a heating medium 2A in the 
form of a roll and a pressure-application member 3A in the form of a roll, with bringing the thermosensitive adhesive 
layer into contact with the surface of the heating medium 2A. In this case, the heating medium 2A and the pressure- 
application member 3A were silicone-resin-coated rolls with a diameter of 20 mm. The peel strength of a silicone-resin- 

40 coated surface portion of the heating medium 2A with respect to the thermosensitive adhesive layer was 0.5 g/mm, and 
the spring type hardness of a surface portion of the pressure-application member 3A was 20° when measured using a 
spring type hardness tester type A in accordance to J IS K6301 . 

Further, in the apparatus of Fig. 21, a commercially available silicone oil "KF-96" (Trademark), made by Shin-Etsu 
Chemical Co., Ltd. was applied to the surface portion of the heating medium 2A (heat-application roll) in an amount of 

45 0.02 g/m 2 using a si licone-oil -application roll 4 which was disposed in contact with the heating medium 2A. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

Example 10 

so Using a heat-activating apparatus as shown in Fig. 22 for heat-activating the thermosensitive adhesive label, the 

adhesive label I (No. 1 prepared in Example 1) was caused to pass through a nip between a heating medium 2 A in the 
form of a roll and a pressure-application member 3B in the form of a bar, with bringing the thermosensitive adhesive 
layer into contact with the surface of the heating medium 2A. In this case, the heating medium 2 A was a silicone-resin- 
coated roll with a diameter of 20 mm. and the pressure-application member 3B was a Teflon bar. The peel strength of 

55 a silicone-resin-coated surface portion of the heating medium 2A with respect to the thermosensitive adhesive layer 
was 0.5 g/mm, and the spring type hardness of a surface portion of the pressure-application member 3B was 90° when 
measured using a spring type hardness tester type A in accordance to J IS K6301 . 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 
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Example 11 

Using a heat-activating apparatus as shown in Fig. 23 for heat-activating the thermosensitive adhesive label, the 
adhesive label I (No. 1 prepared in Example 1) was caused to pass over a heating medium 2C in the form of a plate, 
5 with bringing the thermosensitive adhesive layer into contact with the surface of the heating medium 2C. In this case, 
the heating medium 2C was a silicone-resin-coated plate (80 x 100 mm). The peel strength of a silicone-resin-coated 
surface portion of the heating medium 2C with respect to the thermosensitive adhesive layer was 0.5 g/mm. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

io Example 12 

The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
as in Example 1 was repeated except that the silicone-resin-coated pressure-application roll 3A comprising a surface 
portion with a spring type hardness of 20° (type A) for use in the heat-activating apparatus as shown in Fig. 20 in Exam- 
15 pie 1 was replaced by a silicone-resin-coated pressure-application roll comprising a surface portion with a spring type 
hardness of 60° when measured using a spring type hardness tester type A according to J IS K6301 . 

Further, the thermosensitive adhesive label No. 1 was passed through a nip between the heating medium 2Aand 
the pressure-application member 3 A with the thermosensitive adhesive layer being brought into contact with the pres- 
sure-application member 3A. The pressure-application member 3A was heated by thermal conduction from the heating 
so medium 2A, so that the pressure-application member 3A was also considered to serve as a heating medium in this 
case. The peel strength of the silicone-resin-coated surface portion of the pressure-application member 3A with respect 
to the thermosensitive adhesive layer was 0.5 g/mm. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

25 Comparative Example 1 

The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
as in Example 1 was repeated except that the silicone-resin-coated heat-application roll 2A for use in the heat-activating 
apparatus as shown in Fig. 20 in Example 1 was replaced by an acrylonitrile-butadiene rubber (NBR) roll with a diam- 
30 eter of 20 mm and a peel strength of 15 g/mm with respect to the thermosensitive adhesive layer. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

Comparative Example 2 

35 Using a heat-activating apparatus as shown in Fig. 21 for heat-activating the thermosensitive adhesive label, the 
adhesive label I (No. 1 prepared in Example 1) was caused to pass through a nip between a heating medium 2A in the 
form of a roll and a pressure-application member 3A in the form of a roll, with bringing the thermosensitive adhesive 
layer into contact with the surface of the heating medium 2A. In this case, the heating medium 2A was an acrylonitrile- 
butadiene rubber (NBR) roll with a diameter of 20 mm and a peel strength of 1 5 g/mm with respect to the thermosensi- 

40 tive adhesive layer. The pressure-application member 3A was a silicone-resin-coated roll with a diameter of 20 mm and 
a spring type hardness of 20° when measured using a spring type hardness tester type A in accordance to JIS K6301 . 

Further, a commercially available silicone oil "KF-96" (Trademark), made by Shin- Etsu Chemical Co., Ltd. was 
applied to the surface portion of the heating medium 2A (heat-application roll) in an amount of 0.15 g/m 2 using a sili- 
cone-oil-application roll 4 which was disposed in contact with the heating medium 2A. / 

45 Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

Comparative Example 3 

The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
so as in Example 1 was repeated except that the silicone-resin-coated heat-application roll 2A for use in the heat-activating 
apparatus as shown in Fig. 20 in Example 1 was replaced by a Teflon-coated roll with a diameter of 20 mm and a peel 
strength of 3 g/mm with respect to the thermosensitive adhesive layer. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

55 Comparative Example 4 

The procedure for heat-activating the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 
as in Example 1 was repeated except that the silicone-resin-coated heat-application roll 2A for use in the heat-activating 
apparatus as shown in Fig. 20 in Example 1 was replaced by a Teflon-coated roll with a diameter of 20 mm and a peel 
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strength of 9.5 g/mm with respect to the thermosensitive adhesive layer. 

Thus, the thermosensitive adhesive layer of the thermosensitive adhesive label No. 1 was heat-activated. 

Table 1 shows heat-activating conditions of the heat activation methods employed in Examples 1 to 12 and Com- 
parative Examples 1 to 4. 

5 Each heat activation method of the thermosensitive adhesive label employed in Examples 1 to 1 2 and Comparative 

Examples 1 to 4 was evaluated with respect to the following aspects: 

(1) Peel strength of surface portion of heating medium with respect to thermosensitive adhesive layer 

10 Each of the thermosensitive adhesive labels Nos. 1 to 5 in a non-heat-activated state was cut, so that a sample 
label with a width of 20 mm was prepared. 

Each sample label was heat-activated at 90°C for one minute in a temperature-controlled dryer, thereby making the 
thermosensitive adhesive layer adhesive. 

A sheet made of the same material as employed in a surface portion of the heating medium was applied to the ther- 
15 mosensrtive adhesive layer of the sample label, and thereafter a roller was allowed to run over the laminated material 
both ways with the application thereto of a load of 2 kg twice. Then, a tensile strength was measured by peeling the 
sheet from the thermosensitive adhesive layer under T-peel condition at a peeling speed of 300 mm/min, using a com- 
mercially available tensile strength and compression tester "SDT-50" (Trademark), made by Imada Seisakusho Co., Ltd. 
The results are shown in Table 1. 

so 

(2) Adhesion of thermosensitive adhesive layer by heat activation 

The adhesion of the thermosensitive adhesive layer which was heat activated by each heat activation method was 
examined by touching the adhesive layer with fingers. Then, the adhesion of the thermosensitive adhesive layer was 
25 evaluated on the following scale: 

A: The adhesion was very strong and considered to be preferable in practical use. 
B: The adhesion was sufficient and the employed heat activation method was acceptable in practical use. 
C: The adhesion was weak, and the employed heat activation method was not acceptable in practical use. 
30 D: The thermosensitive adhesive layer was not provided with any adhesion, so that the employed heat activation 
method was not acceptable in practice. 

The results are shown in Table 2. 

35 (3) Transferring of adhesive to heating medium 

A sample (5 cm x 8 cm) was prepared from each of the thermosensitive adhesive labels Nos. 1 to 5. The deposition 
of the thermosensitive adhesive on the surface portion of the heating medium was visually inspected after one sample 
was subjected to heat activation, and after 50 samples were continuously subjected to heat activation. 
40 Then, the transferring of the thermosensitive adhesive to the heating medium was evaluated on the following scale: 

A: No adhesive was observed on the surface portion of the heating medium by visual inspection. 
B: A slight amount of adhesive was observed on the surface portion of the heating medium by visual inspection, 
but the employed heat activation method was acceptable in practical use. 
45 C: The adhesive transferred to the surface portion of the heating medium was noticeable, and the employed heat 
activation method was not acceptable in practical use. 

D: The thermosensitive adhesive layer was almost entirely transferred to the surface portion of the heating medium, 
so that the employed heat activation method was not acceptable in practice. 

so The results are shown in Table 2. 

(4) Background density of thermosensitive coloring layer in the course of heat activation of thermosensitive adhesive 
layer 

55 The background density of the thermosensitive coloring layer was measured using a McBeth densitometer RD-91 4 
when the thermosensitive adhesive layer was heat activated by each heat activation method. 
The results are shown in Table 2. 
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(5) Dynamic coloring density of thermosensitive coloring layer 

Each thermosensitive adhesive label was loaded in a printing test apparatus equipped with a commercially availa- 
ble thin film head (made by Matsushita Electronic Components Co., Ltd.). and images were thermally printed on the 
5 thermosensitive coloring layer under the conditions that the applied electric power was 0.6 Vwdot, the period for one line 
was 10 msec/line and the scanning density was 8 x 7.7 dot/mm. with the pulse width changed to 0.4 msec and 0.5 
msec. 

The coloring density of the image recorded on the thermosensitive coloring layer was measured using a McBeth 
densitometer RD-91 4. 
io The results are shown in Table 2. 
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As previously explained, the heat activation method of the present invention for activating the thermosensitive 
adhesive layer of the thermosensitive adhesive label is excellent from the viewpoint of workability, safety and conven- 
ience. To be more specific, sufficient adhesion can be imparted to the thermosensitive adhesive layer by the heat acti- 
vation method without transferring to the surface portion of the heating medium although the heating medium is brought 
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into contact with the thermosensitive adhesive layer. Such excellent results can be exhibited even though the heat acti- 
vating conditions, such as a heat activating speed and a surface temperature of the heating medium vary. 

Further, the background density and the dynamic coloring density on the thermosensitive coloring layer of the ther- 
mosensitive recording adhesive label are not impaired by the heat activation of the thermosensitive adhesive layer. 

The above-mentioned heat activation method of the present invention can be surely carried out using the heat-acti- 
vating apparatus of the present invention. The heat-activating apparatus is made compact and light in size and econom- 
ical because of small energy consumption, and it can be manufactured at low cost 

Claims 



10 



1 . A heat activation method for activating a thermosensitive adhesive label comprising a support and a thermosensi- 
tive adhesive layer which is formed on said support and is not adhesive at room temperature, so as to make said 
thermosensitive adhesive layer adhesive with the application of heat thereto, comprising the step of: 

is bringing said thermosensitive adhesive layer into contact with a surface portion of a heating medium for said 

heat activation of said thermosensitive adhesive layer, at least said surface portion of said heating medium 
consisting essentially of a silicone resin and having a peel strength of 2 g/mm or less with respect to said ther- 
mosensitive adhesive layer, which is measured by applying said thermosensitive adhesive layer to said surface 
portion of said heating medium, heating said thermosensitive adhesive layer to 90°C for one minute under the 

20 application of a load of 2 kg thereto, and measuring the force required to peel said thermosensitive adhesive 

layer from said surface portion of said heating medium under T-peel condition at room temperature at a peeling 
speed of 300 mm/minute. 

2. The heat activation method as claimed in Claim 1, wherein said thermosensitive adhesive layer has an adhesion 
25 of 200 g/25 mm or more, which is measured by applying said thermosensitive adhesive layer to a plate made of 

SUS-304. heating said thermosensitive adhesive layer to 90°C for one minute under the application of a load of 2 
kg thereto, and measuring the tensile strength of said thermosensitive adhesive layer when said thermosensitive 
adhesive layer is peeled from said SUS-304 plate at a peeling speed of 300 mm/min at a peeling angle of 180°. 

30 3. The heat activation method as claimed in any one of Claims 1 and 2, further comprising the step of applying a sil- 
icone oil to said surface portion of said heating medium so as to retain said silicone oil in an amount of 0.10 g/m 2 
or less on said surface portion of said heating medium in the course of said heat activation of said thermosensitive 
adhesive layer. 

35 4. The heat activation method as claimed in any one of Claims 1 to 3, wherein said thermosensitive adhesive label 
further comprises a thermosensitive coloring layer which is provided on said support opposite to the side of said 
thermosensitive adhesive layer with respect to said support, and comprises a coloring agent and a color developer. 

'i 

5. The heat activation method as claimed in Claim 4, wherein a coloring initiation temperature of said thermosensitive 
40 coloring layer is higher than a heat activation temperature of said thermosensitive adhesive layer by 10°C or more. 

6. The heat activation method as claimed in any one of Claims 4 and 5, wherein said thermosensitive adhesive label 
further comprises an insulating layer which is provided between said support and said thermosensitive coloring 
layer. 

45 

7. The heat activation method as claimed in any one of Claims 4 to 6. wherein said thermosensitive adhesive label 
further comprises an insulating layer which is provided between said support and said thermosensitive adhesive 
layer. 

so 8. The heat activation method as claimed in Claim 6, wherein said insulating layer comprises non-expandable minute 
void particles with a voidage of 30% or more, each particle comprising a thermoplastic resin for forming a shell. 

9. The heat activation method as claimed in any one of Claims 1 to 8, wherein a temperature of said surface portion 
of said heating medium is controlled to 60°C or more in the course of said heat activation of said thermosensitive 

55 adhesive layer. 

10. An apparatus for heat-activating a thermosensitive adhesive label comprising a support and a thermosensitive 
adhesive layer which is formed on said support and is not adhesive at room temperature, so as to make said ther- 
mosensitive adhesive layer adhesive with the application of heat thereto, comprising: 
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transporting means for transporting said thermosensitive adhesive label; and 

heating means comprising a heating medium, for heating said thermosensitive adhesive layer of said thermo- 
sensitive adhesive label by bringing said thermosensitive adhesive layer into contact with a surface portion of 
said heating medium, at least said surface portion of said heating medium consisting essentially of a silicone 
resin and having a pee! strength of 2 g/mm or less with respect to said thermosensitive adhesive layer, which 
is measured by applying said thermosensitive adhesive layer to said surface portion of said heating medium, 
heating said thermosensitive adhesive layer to 90°C for one minute under the application of a load of 2 kg 
thereto, and measuring the force required to peel said thermosensitive adhesive layer from said surface portion 
of said heating medium under T-peel condition at room temperature at a peeling speed of 300 mm/minute. 

11. The heat-activating apparatus as claimed in Claim 10 , wherein said thermosensitive adhesive layer has an adhe- 
sion of 200 g/25 mm or more, which is measured by applying said thermosensitive adhesive layer to a plate made 
of SUS-304. heating said thermosensitive adhesive layer to 90°C for one minute under the application of a load of 
2 kg thereto, and measuring the tensile strength of said thermosensitive adhesive layer when saidjthermosensitive 
adhesive layer is peeled from said SUS-304 plate at a peeling speed of 300 mm/min at a peeling angle of 180°. 

12. The heat-activating apparatus as claimed in any one of Claims 10 and 1 1 , further comprising silicone-oil-applica- 
tion means for applying a silicone oil to said surface portion of said heating medium so as to retain said silicone oil 
in an amount of 0. 1 0 g/m 2 or less on said surface portion of said heating medium in the course of said heat activa- 
tion of said thermosensitive adhesive layer. 

13. The heat-activating apparatus as claimed in any one of Claims 10 to 12, wherein said heating medium is a heat- 
application roll. 

14. The heat-activating apparatus as claimed in any one of Claims 10 to 13, wherein said heating means further com- 
prises a pressure-application member capable of urging said thermosensitive adhesive label toward said heating 
medium. 

1 5. The heat-activating apparatus as claimed in Claim 1 4, wherein said pressure-application member comprises a sur- 
face portion comprising (a) an elastic material with a spring type hardness of 50° or less when measured using a 
spring type hardness tester type A in accordance with the Japanese Industrial Standard JIS K6301 ; or 

(b) an elastic material with a spring type hardness of 90°C or less when measured using a spring type hardness 
tester type C in accordance with the Japanese Industrial Standard JIS K6301 . 

16. The heat-activating apparatus as claimed in any one of Claims 14 and 15, wherein said pressure-application mem- 
ber is in the form of a roll. 

17. The heat-activating apparatus as claimed in any one of Claims 14 to 16. wherein said heating means comprising 
said heating medium and said pressure-application member is designed so that said pressure-application member 
is attachable to said heating medium via said thermosensitive adhesive label in the course of said heat activation 
of said thermosensitive adhesive layer, and is detachable therefrom while said thermosensitive adhesive layer is 
not subjected to said heat activation process. 

18. The heat-activating apparatus as claimed in any one of Claims 14 to 1 7. further comprising discharging means for 
discharging said thermosensitive adhesive label from said heating means in the direction away from both said heat- 
ing medium and said pressure-application member, with the distance of said thermosensitive adhesive label from 
said heating medium and the distance thereof from said pressure-application member being maintained the same 
or with the distance thereof from said heating medium being maintained longer than the distance thereof from said 
pressure-application member. 

1 9. A label printer for printing an image on a thermosensitive recording adhesive label comprising a support, an image- 
receiving layer formed on the front side of said support, a thermosensitive adhesive layer which is formed on the 
back side of said support, opposite to said image-receiving layer with respect to said support, and is not adhesive 
at room temperature and can become adhesive by heat activation with the application of heat thereto, comprising: 

label transporting means for transporting said thermosensitive recording adhesive label; 

printing means for printing an image on said image-receiving layer of said thermosensitive recording adhesive 

label with the application of heat thereto; 

cutting means for cutting said thermosensitive recording adhesive label to a predetermined length; and 
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heat-activating means for activating said thermosensitive adhesive layer of said thermosensitive recording 
adhesive label by bringing said thermosensitive adhesive layer into contact with a surface portion of a heating 
medium for said heat activation of said thermosensitive adhesive layer, at least said surface portion of said 
heating medium consisting essentially of a silicone resin and having a peel strength of 2 g/mm or less with 
respect to said thermosensitive adhesive layer, which is measured by applying said thermosensitive adhesive 
layer to said surface portion of said heating medium, heating said thermosensitive adhesive layer to 90°C for 
one minute under the application of a load of 2 Kg thereto, and measuring the force required to peel said ther- 
mosensitive adhesive layer from said surface portion of said heating medium under T-peel condition at room 
temperature at a peeling speed of 300 mm/minute. 



10 



20. The label printer as claimed in Claim 19, wherein said thermosensitive adhesive layer of said thermosensitive 
recording adhesive label has an adhesion of 200 g/25 mm or more, which is measured by applying said thermo- 
sensitive adhesive layer to a plate made of SUS-304, heating said thermosensitive adhesive layer to 90°C for one 
minute under the application of a load of 2 kg thereto, and measuring the tensile strength of said thermosensitive 
15 adhesive layer when said thermosensitive adhesive layer is peeled from said SUS-304 plate at a peeling speed of 
300 mm/min at a peeling angle of 180°. 
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